Evolution of the vertebrate glucose-dependent insulinotropic polypeptide (GIP) gene.
The glucose-dependent insulinotropic polypeptide (GIP) gene is believed to have originated from a gene duplication event very early in vertebrate evolution that also produced the proglucagon gene, yet so far GIP has only been described within mammals. Here we report the identification of GIP genes in chicken, frogs, and zebrafish. The chicken and frog genes are organized in a similar fashion to mammalian GIP genes and contain 6 exons and 5 introns in homologous locations. These genes can also potentially be proteolytically processed in identical patterns as observed in the mammalian sequences that would yield a GIP hormone that is only one amino shorter than the mammalian sequences due to the removal of an extra basic residue by carboxypeptidase E. The zebrafish GIP gene and precursor protein is shorter than other vertebrate GIP genes and is missing exon 5. The predicted zebrafish GIP hormone is also shorter, being only 31 amino acids in length. The zebrafish GIP hormone is similar in length to the proglucagon-derived peptide hormones, peptides encoded from the gene most closely related to GIP. We suggest that the structure of zebrafish GIP is more similar to the ancestral gene, and that tetrapod GIP has been extended. The mammalian GIP hormone has also undergone a period of rapid sequence evolution early in mammalian evolution. The discovery of a conserved GIP in diverse vertebrate suggests that it has an essential role in physiology in diverse vertebrates, although it may have only recently evolved a role as an incretin hormone.